1. Introduction {#sec0005}
===============

Heart failure (HF) is a common cardiovascular condition with increasing incidence and prevalence.[@bib0005] Mortality rates of HF approach 20% per year in spite of the current medical therapy, and nearly one million patients are hospitalized with congestive HF annually in the United States alone.[@bib0010] With the increasing longevity of Indian population, HF incidence is increasing with its attendant high mortality and morbidity. Despite advances in the treatment, chronic HF with systolic dysfunction, remain at high risk for re-hospitalization and higher mortality.[@bib0015] This may be attributed to the aging of the population, progressive disease, and persistently high event rates. Up to 30% of patients experience a serious adverse cardiovascular event after every hospital admission for HF.[@bib0020] The present study was to assess the in-hospital 90-day and two- year outcomes in patients with ischemic heart failure (IHD-HF) and non-ischemic heart failure (NIHD-HF) and the factors associated with re admissions and mortality.

2. Methods {#sec0010}
==========

2.1. Study population {#sec0015}
---------------------

This was a prospective descriptive study done at the Kerala Institute of Medical Sciences, Trivandrum, over a 2 year period from 1st June 2012. A cohort of 287 patients with chronic HF, who were admitted to our intensive care unit above the age of 40 were selected, as there were few patients below these age groups. Those who were not willing to provide informed consent were excluded. Diagnosis of HF was made by Framingham criteria [@bib0025] and by assessing left ventricular ejection fraction (LVEF) with echocardiography by biplane Simpson\'s method.[@bib0030] Patients were evaluated clinically and all of them underwent routine cardiac investigations, including cardiac biomarkers and echocardiography. Follow-up of the patients were done by hospital visits and/or through telephone.

2.2. Follow-up {#sec0020}
--------------

The patients were reevaluated at 90 days and 2 years, by revisit in outpatient department, by subsequent readmissions and through telephonic calls

2.3. Definitions {#sec0025}
----------------

### 2.3.1. Ischemic heart failure (IHD-HF) {#sec0030}

Heart failure patients admitted with a history of chronic stable angina or acute coronary syndrome or with evidence of significant coronary artery disease by coronary angiogram were labeled as IHD-HF.

### 2.3.2. Non ischemic heart failure (NIHD-HF) {#sec0035}

Patients with dilated cardiomyopathy, valvular heart disease,hypertensive heart disease, cor pulmonale, hypertrophic cardiomyopathy, primary pulmonary hypertension, drug induced cardiomyopathy, congenital heart disease and restrictive cardiomyopathies were labeled as NIHD-HF.

### 2.3.3. Optimal medical management {#sec0040}

The "optimal" medical management was defined as a combination of beta blockers, angiotensin converting enzyme inhibitors (ACEI) or angiotensin receptor blockers (ARB), and aldosterone receptor blockers in patients with left ventricular systolic dysfunction (LVSD, EF \<45%).[@bib0035] This was in addition to diuretics and digoxin, as and when necessary.

2.4. Statistical methods {#sec0045}
------------------------

The categorical variables were presented as proportions, and continuous variables as means with standard deviation (SD) or as median with inter-quartile range (IQR). Chi-square test applied to find the association between categorical variables among the two groups. The multivariate model included all covariates which were 'significant' (p \< 0.05) in the univariate analysis. The final model included demographic variables (age and sex), baseline comorbidities (diabetes, hypertension, pulmonary disease, chronic kidney disease, and stroke), etiology of HF, behavioral risk factors (tobacco use), ejection fraction and optimal treatment status. Analyses were carried out using the statistical software\'s (Statistical Package for Social Sciences) SPSS Version 16.0 and STATISTICA.

3. Results {#sec0050}
==========

3.1. Age and gender wise distribution of patients {#sec0055}
-------------------------------------------------

A total of 287 patients were analyzed, there were 192 (66.9%) males and 95 (33.1%) females. There were 180 (62.7%) patients with IHD-HF and 107 (37.3%) patients with NIHD-HF. The mean age of the IHD-HF patients was 66 (+/−10) and in the NIHD-HF patients were 61(+/−11).

Males predominated in the IHD-HF group (n- 140/77.7%) and females predominated in the NIHD-HF group (n-55/51.5%). Patients were divided into 4 age group intervals ranging from 40 to 90 years. Prevalence of heart failure increased with advancing age in IHD-HF group, while it likely decreased in NIHD-HF group. ([Fig. 1](#fig0005){ref-type="fig"}). In this cohort, 174 (60.6%) patients were in the NYHA functional class four and rest of the 113 (39.4%) patients was in functional class three.Fig. 1Showing the age wise distribution of patients.Fig. 1

3.2. Etiology of chronic heart failure {#sec0060}
--------------------------------------

In IHD-HF patients with history of old STEMI was the primary diagnosis in 116 (64.4%) patients and history of old NSTEMI in 64 (35.6%) patients. In the STEMI patients, only 14 (7.8%) had primary PCI and 9 (5%) had rescue PCI. Thrombolytic therapy was received by 19 (10.6%) patients. The interval between the first medical contact to the interventionist varied from 1 h to 24 h. Diagnostic angiogram was performed in all patients with coronary artery disease. Triple vessel disease was present in 121 (67.3%) patients, double vessel disease in 37 (20.5%) and single vessel disease in 22 (12.2) patients. Coronary artery bypass graft was done in 38 (21.1%) patients, angioplasty in 67 (37.3%) patients and 75 (41.6%) patients were on medical management. Medical management was instituted in 75 (41.6%) patients, of whom 11 (6.1%) patients had severe diffused triple vessel disease and 64 (35.5%) patients did not give consent for any interventional management. All IHD-HF patients had reduced ejection fraction.

NIHD-HF patients ([Table 2](#tbl0010){ref-type="table"}) includes, dilated cardiomyopathy (n-36), valvular heart disease (n-21), heart failure with preserved ejection fraction (HFpEF) which includes hypertensive heart disease (n-13) and hypertrophic cardiomyopathy (n-6), cor pulmonale (n-13), primary pulmonary hypertension (n-6), drug induced (n-6), restrictive cardiomyopathies (n-3) and congenital heart diseases (n-3).

3.3. Co morbid factors in IHD-HF and NIHD-HF patients {#sec0065}
-----------------------------------------------------

IHD-HF patients had significant increase in incidence of diabetes, systemic hypertension and dyslipidemia as described in literature. The risk factors were directly related to the development of IHD-HF. There were 133 (73.9%) patients with diabetes mellitus in IHD-HF patients and 57(53.3%) patients in NIHD-HF (p- \< 0.001). Systemic hypertension was found in 117 (65%) in IHD-HF patients, compared with 50 (46.7%) in the NIHD-HF patients (p-0.002), chronic renal disease in 91 (50.6%) patients in IHD-HF patients and 32 (29.9%) in the NIHD-HF patients (p- \< 0.001). Dyslipidemia in 131 (72.8%) patients in IHD-HF and 44 (41.1%) in the NIHD-HF patients (p- \<0.001). Levels of high density lipoprotein (HDL) cholesterol (38 ± 8.8) remains low in IHD-HF patients. Smokers were more in IHD-HF patients ie 81 (45%) and in NIHD-HF patients, it was 29 (27.1%) (p- 0.003).

3.4. Hospital stay, re-admissions and mortality {#sec0070}
-----------------------------------------------

There was no significant difference in duration of hospital stay in both groups (7 ± 8 days, 7 ± 5 days). In IHD-HF group, 101 (56.1%) patients were readmitted at 90 days and 125 (69.4%) patients at 2 years. However, only 35 (32.7) patients were readmitted at 90 days and 56 (52.3) patients at 2 years in NIHD-HF group. Ninety days mortality was significantly higher in IHD-HF patients (p-0.021) ([Table 3](#tbl0015){ref-type="table"}). This trend continued for our follow-up till 2 years (p-0.037). There were 19 (6.6) HF patients with preserved ejection fraction; among them 9 patients expired in the two year follow up. Mean EF of entire cohort was 37.4% (±10.2), mean EF of IHD-HF was 32.9% (±4.48) and mean EF of NIHD-HF was 44.9%(±12.4). Mean EF of patients who died was 30.5% (±2.6) and who survived was 32.9% (±5.0) in the IHD-HF group (p- 0.64).

3.5. 90 days and 2 yrs in and out of hospital mortality of patients with IHD-HF and NIHD-HF {#sec0075}
-------------------------------------------------------------------------------------------

Death appeared to be occurring at homes, where prompt medical care is not available. It was surprising to find that mortality in IHD-HF patients on 2 year follow-up was significantly more due to the complex scenario in which they were admitted at 2 years. NT Pro BNP levels were done in all patients at the time of admission. The mean NT Pro BNP levels ([Table 1](#tbl0005){ref-type="table"}) were higher in patients with IHD-HF (p- \< 0.001).Table 1Characteristics of patients with heart failure in our study.Table 11 group (n-180) \[IHD-HF\]2 group (n107) (NIHD-HF)PAge67 (60--74)61(50--68)\<0.001Мale66 ± 10 (57--72)60 ± 12.5(50 69)\<0.001Female73 ± 7.6 (67--75)62 ± 11(51--67)\<0.001HB12.1(10.4--13.7)12.4 (10.7--14.1)0.060HbA1C7,8(6,8--9,8)7,1(6,3--7,4)\<0.001NT Pro BNP5971(3872;18913)3524(2395;8900)\<0.001Trop T Hs39(23;66)22(14;35)\<0.001Total cholesterol156(134;176)156(123;177)0.867Triglycerides96(77;121)88(71;113)0.013HDL38(33;44)44(38;52)\<0.001LDL90(74;110)92(75;114)0.630Serum Createnine1,4(1,0;2,0)1,1(0,9;1,8)0.001GFR88(78--94)94(92--95)\<0.001Ejection fraction32.9% (±4.48)44.9%(±12.4).*\<*0.001Table 2Etiology of heart failure.Table 2Etiologyn(%)IHD- HF180 (62.7)NIHD- HF n-107 (37.3%)a-dilated cardiomyopathy36 (12.6)b-valvular heart disease21 (7.4)c- HFpEF1-hypertensive heart disease13 (4.5)2-Hypertrophic cardiomyopathy6 (2.1)d- Cor pulmonale13 (4.5)e- Chemotherapy induced6 (2.1)f- Primary PAH6 (2.1)g- Restrictive cardiomyopathy3 (1.0)h- Congenital heart disease3 (1.0)Total287 (100)Table 3Mortality of patients with heart failure.Table 3DurationExpired1st group (n-180) (IHD-HF) n (%)2nd group (n-107) (NIHD-HF) n (%)Total n-287p-Value90 daysIn hospital19 (10.6)4 (3.8)23 (8.01)0.039Out of hospital29 (16.1)12 (11.2)41 (14.3)0.2532 yearsIn hospital31 (17.2)6 (5.6)37 (12.9)0.004Out of hospital45 (25.0)26 (24.3)71 (24.7)0.894

3.6. Causes for re-admissions {#sec0080}
-----------------------------

The common causes of readmissions in IHD-HF patients were due to the worsening of HF (21.1%) and renal failure (12.7%). However, pneumonia (14.9%) became a complicating factor in NIHD-HF patients. In addition to this, multiple co morbidities were present at the time of readmissions in both groups.

3.7. Optimal medical therapy (OMT) of patients with heart failure {#sec0085}
-----------------------------------------------------------------

Optimal medical therapy could not be given due to co morbidities. Among the IHD-HF group, 33(18.4%) patients could be given OMT and in NIHD-HF patients, only 19 (17.8%) received OMT. Implantable cardioverter-defibrillator (ICD) was implanted in 6 (3.3%) patients, in which 2 patients expired on a two year follow-up. In IHD-HF there were 20 patients with left bundle branch block (LBBB) (QRS \>120 ms) of whom 15 patients expired on a 2 year follow-up. In NIHD-HF patients, 6 patients had LBBB, in whom 2 patients expired on 2 year follow-up. None of them was prepared for cardiac resynchronized therapy.

Loop diuretics were received by 156 (86.6%) patients in IHD-HF and 98 (88.7%) in NIHD-HF patients (p-0.60). Spironolactone was received in 72 (40.0%) and 34 (31.7%) patients in IHD-HF and NIHD-HF groups respectively (p -0.16). Beta-blockers were prescribed to 88 (48.8%) patients in IHD-HF and to 64 (35.5%) patients in NIHD-HF (p-0.02). ACE/ARBs were given more in the NIHD-HF patients than IHD-HF i.e. 51 (47.6%) and 64 (35.5%) patients, respectively (p-0.043). There were limitations in giving optimal medical therapy for patients with HF due to multiple co-morbidities like renal failure in 32.1% (n-92), hypotension in 32.4% (n-93), bradycardia in 7.7% (n-22), bronchial asthma in 6.6% (n-19) and COPD in 3.1% (n-9) of patients. In IHD-HF patients, 39 (21.7%) patients received Vitamin K antagonists. The indication was atrial fibrillation in 22 (12.2%) patients and left ventricular (LV) apical thrombus in 17 (9.5%) patients.

4. Discussion {#sec0090}
=============

This is the largest single-center report of cardiac failure of 287 patients followed up for a period of 2 years from India. Etiology of HF could be due to many diseases existing in the same patient. However, it is easy to identify one among them as the primary cause of HF. In the Framingham study, hypertension appears to be the most common cause of HF. Primary cause in 30% in men and 20% of women, and a co-factor in a further 33% and 25%, respectively.[@bib0040] In our series, we found that the common cause of HF is ischemic heart disease (IHD). It came as a surprise for us that systemic hypertension formed only 4.5% (n-13) as a single etiology of HF in our study. But as a co- factor, it presents in 58.2% (n-167) in our cohort of 287 patients. It should be noted that 65% (n-117) of patients with IHD, systemic hypertension was present.

Our patients were younger with a male predominance in ischemic group and there was no significant gender difference in non ischemic patients. In a study by Kirkwood F et al women were older than men when the primary etiology was ischemic heart disease but ages were similar in patients with a non ischemic etiology.[@bib0045] We also observed similar findings. Mean age of women in IHD-HF ([Table 1](#tbl0005){ref-type="table"}) was 73 (+/−7) and men was 66 (+/−10) and in the NIHD-HF the mean age of women was 62 (+/−11) and men was 60 (+/−12).

A recent HF study by Seth et al reported a mortality of 30.8% when they followed up to 6 months in northern part of India.[@bib0050] The 90 days total in-hospital mortality in Trivandrum HF registry (South India) was 8.46%,[@bib0055] it is almost similar to (8.01%) our study. In Trivandrum HF registry they didn't mention the out of hospital mortality of their patients, but this was more at 90 days as well as two years in our study. This study was conducted in an urban tertiary care center with highly compliance patients, but in peripheral centers, mortality may be higher than this. In the Spanish HF study (MUSIC), the mortality was 26.9% when they followed the patients for 44 months.[@bib0060] Ferran Pons et al[@bib0065] in 3 years period, recorded a mortality of about 30%. The mortality remains higher 37.6% (n-108) in our population when we followed up these patients for two years. Rotterdam study in Europe showed 1-year and 5-year mortality rate of 11% and 41%, respectively.[@bib0070] This higher mortality in our patients may be because 64 patients in IHD-HF refused intervention and 11 patients with triple vessel disease refused coronary artery bypass surgery. All patients in our study belonged to functional class three and four by NYHA. HF with preserved ejection fraction included patients with hypertrophic cardiomyopathy and hypertensive heart disease. This group of patients had the higher possibilities of sudden cardiac death due to higher incidence of fatal arrhythmias.[@bib0075]^,^[@bib0080]

Many large mortality trials in HF reported that mortality was lower in patients with NIHD-HF than in those with IHD-HF. Franciosa et al reported a mortality rate in patients with coronary artery disease of 46% and 69% at 1 and 2 years, compared with 23% and 48% at 1 and 2 years in those with idiopathic dilated cardiomyopathy (p \< 0.01).[@bib0085] In V-HeFT-I trial [@bib0090] the mortality in the IHD patients was 57% and in the NIHD-HF patients were 46% when they were followed for 2.3 years. In PROMISE trial [@bib0095] for a follow-up of 6.1 months the mortality in the ischemic and non IHD patients were 27% and 20%, respectively.

During follow up of 90 days and 2 years in our study the mortality of IHD-HF was 26.6% and 42.2% and in the NIHD-HF group, it was 14.9% and 29.9% respectively. But the non ischemic etiology differs from the others (they included only idiopathic dilated cardiomyopathy). The mortality in ischemic group is higher in our population and that is probably because of the late presentation to hospital after myocardial infarction.[@bib0100] .Among the 180 patients with ischemic heart disease, 117 (64.5%) patients had history of old STEMI and 64 (35.5%) patients had history of old NSTEMI.

Duration of hospital stay is 3--5 days longer than ADHERE [@bib0105] and the OPTIMIZE [@bib0110] HF registries and almost similar to Trivandrum heart failure registry. In some of the pivotal trials of ACE inhibitors in HF[@bib0115]^,^[@bib0120] there was a more favorable effect on mortality in NIHD-HF than in IHD-HF. ACE/ARBs were received more in the non-ischemic group (p-0.043) in our study group. Majority of IHD-HF patient could not receive these drugs because of renal failure and hypotension. Clinical trials have shown that beta-blockers improve hemodynamics, LV function and clinical status in patients with HF of ischemic or non ischemic etiology.[@bib0125] In our analysis, beta-blockers were received more in IHD-HF patients than in NIHD-HF patients (p- 0.02). Our patients were more of advanced HF; they were in functional class NYHA 3 and 4. Hence, the mortality was high.

5. Conclusion {#sec0095}
=============

Mortality was high in our population compared to other HF registries. Out- of- the hospital mortality was high in both groups. Optimal medical therapy could not be given due to co morbidities in our subjects. IHD-HF patients had a worse prognosis than NIHD-HF as their initial treatment was often delayed due to social problem. When they develop HF, co-morbidities prevent the use of beta-blockers, angiotensin-converting enzyme inhibitors, angiotensin receptor blockers and aldosterone receptor antagonists.

In a country like India, patient education and health awareness programs has an important role to play in seeking early medical management and interventional treatment. Government should take the necessary steps in rural and urban areas for early detection of patients who presents with myocardial infarction and should give prompt treatment at the right time. Government should also start preventive clinics for reducing this universal burden of IHD and HF.

6. Limitations {#sec0100}
==============

We took only patients above the age of 40 years because we had very few patients admitted with HF in our tertiary care center during that period.
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